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Abstract
Background: Smoking is a risk factor of a number of oral diseases; the extent to which tobacco
products influence dental aesthetics has not been widely investigated. The aim of this study was to
determine satisfaction with own tooth colour of smokers and non-smokers and to investigate
whether smokers have higher levels of self-assessed tooth discolouration compared to non-
smokers
Methods: A cross sectional national study was conducted on sample of 6,000 UK adults. A total
of 3,384 adults was interviewed. Smoking behaviour was recorded together with satisfaction with
own tooth colour. Prevalence of perceived discolouration was measured by asking respondents to
match their own tooth colour to one of a set of seven photographs of differing severities of
discolouration.
Results: Twenty eight percent of smokers reported having moderate and severe levels of tooth
discolouration compared to 15% in non-smokers. As well as more often perceiving discolouration
smokers were also more likely to be dissatisfied with their own tooth colour compared to non-
smokers.
Conclusion: The study provides further evidence of the negative impact of tobacco smoking on
dental aesthetics in the general public. The evidence provided by the study may be of value in short
interventions for smoking cessation in the dental setting.
Background
In the last few decades there has been a substantial growth
in strategies and measures to reduce smoking, particularly
among young people. These have resulted in a decline in
smoking prevalence in UK between the 1950's and
the1990's [1]. Nevertheless, in the most recent survey of
smoking Britain, more than a quarter of the UK adult and
10% of children said they were regular smokers [1,2].
Smoking is a major risk factor for general health. In the
oral cavity it can lead to oral mucosal lesions, oral cancer,
periodontal disease and consequent tooth loss [3-6].
However, perhaps the most visible and immediate dental
manifestation seen by the public is tooth discolouration.
Smokers' teeth tend to develop tobacco stains; these may
be yellow, brown, dark brown or even black stains, the
severity depending partly on duration and frequency of
the habit. Tooth discolouration may therefore have a
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deleterious effect on individual's appearance, which in
turn may result in social disadvantage for smokers.
In terms of efforts to encourage and support smoking ces-
sation, it has been shown that when smokers are shown
the adverse effect of smoking then they are more likely to
quit than if other measures are used to motivate the same
change [7]. In Finland, short intervention involving an
exercise where adolescents identified stains on their teeth
as a result of their smoking behaviour, helped to reduce
the habit [8]. Labelling of cigarettes and tobacco carries
mandatory health warnings. These are usually in the form
of words, often against a white background and in marked
contrast to the often seductive, design of the remainder of
the packaging. The majority of warning labels on tobacco
products are aimed at the more serious health problems of
tobacco use; they are more often focused on lung cancer,
impact of smoking on pregnancy, fertility or on general
health. However, in the UK it was reported that smokers
were not greatly influenced by the warring labels [9]. Very
few used aesthetics or pictures in their health messages. In
some tobacco products manufactured in Canada, actual
pictures of tobacco staining are shown clearly on tobacco
packs. The effectiveness of using images particularly those
showing teeth, gums or lung diseases was tested in Can-
ada. Results showed that three quarters of smokers
recalled these images on tobacco products and reported
that they believe that using these images is more effective
than the commonly used worded warnings [10].
Aesthetics may be a significant supporting measure in the
anti-smoking campaigns or interventions; this can be par-
ticularly important when targeting adolescents or females
in general as appearance is more important to these two
groups [11] who are often the desired target. Perhaps there
is need of selecting the most effective warning message for
the desired target.
In the United Kingdom there has been no national record-
ing of the prevalence of tobacco staining. The aims of this
study were firstly to investigate the prevalence of self-
assessed discolouration in smokers and non-smokers, sec-
ondly to compare satisfaction with own tooth colour in
the same two groups.
Methods
The data collected here is part of a larger study investigat-
ing perception of dental fluorosis in the UK. Details have
been published elsewhere (12). The office of national sta-
tistics omnibus survey was utilised to collect the data. A
random stratified probability sample of UK adults was
selected using the Postcode Address File (PAF). The study
population included 6,000 addresses of adults aged 16
and above. The survey was carried out by 16 trained
interviewers.
The questionnaire used in the study included a question
about smoking behaviour (whether the respondent was a
regular smoker or not) as part of socio-demographic and
behavioural information gathered from the respondents.
A set of six photographs showing varying severities of dis-
colouration (a pair for each level) and one showing nor-
mal tooth colour was shown to respondents, who were
asked to match their own tooth colour to the closest pho-
tograph in the set. Satisfaction with own tooth colour was
measured on a five point scale which was then grouped
into three point scale for analytical purposes. Classifica-
tion of discolouration used in the photographs is
described in detail in a separate paper (12). The question-
naire was piloted and tested for reliability and validity on
samples of the public and professionals. Logistic regres-
sion was undertaken to calculate odds ratios and to adjust
for potential confounding factors and descriptive analysis
was carried out to provide frequency distribution. Data
was analysed using the SPSS statistical package (version
11).
Results
Three thousand nine hundred and fifty five of the 6,000
selected addresses were eligible and contactable. 3,384
adults agreed to take part in the study (representing a 69%
response rate) and 3,215 provided information about
tooth discolouration. Profile of the study sample is sum-
marised in table 1. Almost three quarters 74% (2,387) of
these were non-smokers; the remaining 26% (828) were
regular smokers. Prevalence of tooth discolouration is pre-
sented in table 2. More than half of non-smokers (52%)
reported themselves to have normal tooth colour whilst
less than half (46%) of smokers reported the same. Mod-
erate and severe discolourations were more prevalent in
smokers.
Results of the logistic regression of smoking and tooth dis-
colouration are shown in table 3. The difference in the
prevalence of mild tooth discolouration in smokers and
non-smokers was not statistically significant (P > 0.05).
However, in the case of moderate discolouration, smokers
were more likely to report themselves to have discoloura-
tion of this severity [OR = 1.7 (1.4–2.2)] (P < 0.01), like-
lihood of having severe discolouration was even greater
amongst smokers [OR = 2.4 (1.7–3.3)] (P < 0.01).
Satisfaction with own tooth colour decreased with
increasing severity of reported discolouration. Results are
shown in table 4. Thirty percent of smokers were dissatis-
fied with their tooth colour compared to 15% of non-
smokers. This difference was confirmed in the logistic
regression where smokers were more likely to be dissatis-
fied compared to non-smokers [OR = 2.4 (2.0–-3.0)] (P <
0.01) (Table 5).BMC Public Health 2005, 5:27 http://www.biomedcentral.com/1471-2458/5/27
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Table 1: Profile of the study sample
Sex Male 1500 (44.3%)
Female 1884 (55.7%)
Age 16–34 957 (28.3%)
35–54 1214 (35.9%)
55+ 1213 (35.8%)
Education High education 748 (22.1%)
Middle education 1304 (38.5%)
Lower education 1332 (39.4)
Income Average or higher than national average 1046 (30.9%)
Lower than average 2338 (69.1%)
Smoking Smoker 817 (24.1%)
Non smoker 2567 (75.9%)
Table 2: Prevalence of tooth discolouration in smokers and non-smokers
Tooth discolouration Non-smokers N (%) Smokers N (%)
Normal 1236 (51.8%) 379 (45.8%)
Mild 774 (32.4%) 224 (27.1%)
Moderate 275 (11.5%) 149 (18.0%)
Severe 102 (4.3%) 76 (9.2%)
Table 3: Logistic regression of smoking and tooth discolouration
P Value OR 95% CI**
Smokers Mild 0.54 0.94 0.78 1.13
Moderate 0.00* 1.76 1.40 2.22
Severe 0.00* 2.43 1.76 3.34
* Statistically significant at 0.05 level
** Confidence Interval
Age, sex and income were adjusted for in the regression. Non-smokers is the reference
Table 4: Satisfaction with own tooth colour in smokers and non-smokers
Satisfied N (%) Dissatisfied N (%) Neither Satisfied nor 
dissatisfied N (%)
Smokers 464 (56.1%) 250 (30.2%) 113 (13.7%)
Non-smoker 1678 (70.7%) 366 (15.3%) 334 (14.0%)BMC Public Health 2005, 5:27 http://www.biomedcentral.com/1471-2458/5/27
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Discussion
Prevalence of self-assessed tooth discolouration in smok-
ers was almost twice of that reported by non-smokers.
However, this was true only for moderate and severe lev-
els. Not all tooth discolourations may be attributed to
smoking; excessive intake of fluoride in early childhood is
another risk factor for tooth discolouration as a result of
dental fluorosis. However, in the case of fluorosis, the
likelihood of developing moderate or severe discoloura-
tion in a low fluoridated area such as UK is low so that
where mild discolouration may be attributed to fluoride
intake, more severe forms of discolouration may be attrib-
uted to smoking. Thus the pattern of perception may be
logical.
Not only respondents who smoked were more likely to
perceive discolouration they were also more likely to be
dissatisfied with their appearance. Findings therefore
suggest that smoking does have a negative impact on
tooth colour and on perceived dental aesthetics. The
potential for dental aesthetics to have more general effects
such negative personal and social impacts has been
shown by other researchers [13]
Conclusion
The study has shown that smokers have higher prevalence
of tooth discolouration than non-smokers as anticipated.
Variations in the prevalence tooth discolouration were
clearer in the case of more severe levels.
It has been reported that short interventions for smoking
cessation are applicable by the dental team [8,14]. Infor-
mation from this study highlighting the adverse cosmetic
effect of smoking may provide a strong evidence base for
strategies used for such interventions in primary care set-
tings or in the dental practices. Use of pictures of teeth
with tobacco staining as warning messages on tobacco
products may be also worth consideration as it was very
clear that smokers recognised the deleterious effect of
smoking on their dental appearance.
Further research is needed to explore the impact of differ-
ent types of tobacco products and other related factors
such as duration and frequency of use on tooth colour.
Authors' contributions
MNK and RB designed the study and produced the results,
RH organised the analysis. MNK and RH have written the
paper. All authors read and approved the final
manuscript.
Competing interests
The author(s) declare that they have no competing
interests.
References
1. Lader D, Meltzer H: Smoking-related behaviour and attitudes 2001: a
report on research using the ONS Omnibus Survey produced by the Social
Survey Division of the Office for National Statistics on behalf of the Depart-
ment of Health. The Stationery Office 2002.
2. Smoking, drinking and drug use among young people in England in 2002
Department of Health, The Stationery Office 2004.
3. Croucher R, Marcenes WS, Torres MC, Hughes F, Sheiham A: The
relationship between life-events and periodontitis. A case-
control study. J Clin Periodontol 1997, 24:39-43.
4. Preber H: Smoking and periodontal disease Karolinska Institute,
Stockholm; 1986. 
5. Bergstrom J: Cigarette smoking as a risk factor in chronic per-
iodontal disease. Community Dent Oral Epidemiol 1989, 17:245-7.
6. Gupta PC, Murti PR, Bhosle RB, Mehta FS, Pindborg JJ: Effect of ces-
sation of tobacco use on the incidence of oral mucosal
lesions in a 10-year follow-up study of 12,212 users.  Oral
Diseases 1995, 1:54-58.
7. Kottke TE, Battista RN, DeFriese GH, Brekke ML: Attributes of
successful smoking cessation interventions in medical prac-
tice. A meta-analysis of 39 controlled trials.  JAMA 1988,
259(19):2883-9.
8. Kentala J, Utriainen P, Pahkala K, Mattila K: Can brief intervention
through community dental care have an effect on adolescent
smoking? Prev Med 1999, 29:107-11.
9. Action on Smoking and Health [Quantitative] Tobacco product warnings: a
survey of effectiveness, London 1998.
10. Canadian adults and youth opinion on the sizing of health warning mes-
sages, a report prepared for Health Canada Office for Tobacco Control.
Environics; 1999.
11. Vallittu PK, Vallittu AS, Lassila VP: Dental aesthetics – a survey of
attitudes in different groups of patients.  Journal of Dentistry
1996, 24:335-8.
12. Alkhatib MN, Holt R, Bedi R: Prevalence of self-assessed tooth
discolouration in the United Kingdom. Journal of Dentistry 2004,
32:561-6.
13. Bull RH: Society's reactions to facial disfigurements.  Dent
Update 1990, 17(202):204-5.
14. Watt R, Robinson M: Helping smokers to stop – a guide for the dental
team. HEA 1999.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/5/27/prepub
Table 5: Logistic regression of smoking and satisfaction with tooth colour
P Value OR 95% CI**
Smokers Satisfied 0.00* 0.43 0.35 0.52
Dissatisfied 0.00* 2.48 2.05 3.00
Neither 0.08 1.23 0.97 1.55